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(b) You must promptly send us orga-
nized, written records in English if we
ask for them. We may review them at
any time.

(c) We may waive specific reporting
or recordkeeping requirements we de-
termine to be unnecessary for the pur-
poses of this part and the standard-set-
ting part. Note that while we will gen-
erally keep the records required by this
part, we are not obligated to keep
records we determine to be unneces-
sary for us to keep. For example, while
we require you to keep records for in-
valid tests so we may verify that your
invalidation was appropriate, it is not
necessary for us to keep records for our
own invalid tests.

Subpart B—Equipment, Measure-
ment Instruments, Fuel, and
Analytical Gas Specifications

§1066.101 Overview.

(a) This subpart addresses equipment
related to emission testing, as well as
test fuels and analytical gases.

(b) The provisions of 40 CFR part 1065
specify engine-based procedures for
measuring emissions. Except as speci-
fied otherwise in this part, the provi-
sions of 40 CFR part 1065 apply for test-
ing required by this part as follows:

(1) The provisions of 40 CFR part 1065,
subpart B, describe equipment speci-
fications for exhaust dilution and sam-
pling systems; these specifications
apply for testing under this part as de-
scribed in §1066.110.

(2) The provisions of 40 CFR part 1065,
subpart C, describe specifications for
measurement instruments; these speci-
fications apply for testing under this
part as described in §1066.120.

(3) The provisions of 40 CFR part 1065,
subpart D, describe specifications for
measurement instrument calibrations
and verifications; these specifications
apply for testing under this part as de-
scribed in §1066.130.

(4) The provisions of 40 CFR part 1065,
subpart H, describe specifications for
fuels, engine fluids, and analytical
gases; these specifications apply for
testing under this part as described in
§1066.145.

(5) The provisions of 40 CFR part 1065,
subpart I, describe specifications for
testing with oxygenated fuels; these
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specifications apply for NMOG deter-
mination as described in §1066.635.

(c) The provisions of this subpart are
intended to specify systems that can
very accurately and precisely measure
emissions from motor vehicles such as
light-duty vehicles. To the extent that
this level of accuracy or precision is
not necessary for testing highway mo-
torcycles or nonroad vehicles, we may
waive or modify the specifications and
requirements of this part for testing
these other vehicles, consistent with
good engineering judgment. For exam-
ple, it may be appropriate to allow the
use of a hydrokinetic dynamometer
that is not able to meet all the per-
formance specifications described in
this subpart.

§1066.105 Ambient controls and vehi-
cle cooling fans.

(a) Ambient conditions. Dynamometer
testing under this part generally re-
quires that you maintain the test cell
within a specified range of ambient
temperature and humidity. Use good
engineering judgment to maintain rel-
atively uniform temperatures through-
out the test cell before testing. You are
generally not required to maintain uni-
form temperatures throughout the test
cell while the vehicle is running due to
the heat generated by the vehicle.
Measured humidity values must rep-
resent the conditions to which the ve-
hicle is exposed, which includes intake
air; other than the intake air, humid-
ity does not affect emissions, so humid-
ity need not be uniform throughout the
test cell.

(b) General requirements for cooling
fans. Use good engineering judgment to
select and configure fans to cool the
test vehicle in a way that meets the
specifications of paragraph (c) of this
section and simulates in-use operation.
If you demonstrate that the specified
fan configuration is impractical for
special vehicle designs, such as vehi-
cles with rear-mounted engines, or it
does not provide adequate cooling to
properly represent in-use operation,
you may ask us to approve increasing
fan capacity or using additional fans.

(c) Allowable cooling fans for vehicles
at or below 14,000 pounds GVWR. Cooling
fan specifications for vehicles at or
below 14,000 pounds GVWR depend on
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the test cycle. Paragraph (c)(1) of this
section summarizes the cooling fan
specifications for the different test cy-
cles; the detailed specifications are de-
scribed in paragraphs (c¢)(2) through (5)
of this section. See §1066.410 for in-
struction regarding how to use the fans
during testing.

(1) Cooling fan specifications for dif-
ferent test cycles are summarized as
follows:

(i) For the FTP test cycle, the allow-
able cooling fan configurations are de-
scribed in paragraphs (c)(2) and (3) of
this section.

(ii) For the HFET test cycle, the al-
lowable cooling fan configurations are
described in paragraphs (c¢)(2) and (3) of
this section.

(iii) For the US06 test cycle, the al-
lowable cooling fan configurations are
described in paragraphs (c¢)(2) and (4) of
this section.

(iv) For the LA-92 test cycle, the al-
lowable cooling fan configurations are
described in paragraphs (c¢)(2) and (4) of
this section.

(v) For SC03 and AC17 test cycles, the
allowable cooling fan configuration is
described in paragraph (c)(5) of this
section.

§1066.105

(2) You may use a road-speed modu-
lated fan system meeting the specifica-
tions of this paragraph (c)(2) for any-
thing other than SC03 and AC17 test-
ing. Use a road-speed modulated fan
that achieves a linear speed of cooling
air at the blower outlet that is within
+3.0 mph (+1.3 m/s) of the corresponding
roll speed when vehicle speeds are be-
tween 5 and 30 mph, and within 6.5
mph (2.9 m/s) of the corresponding roll
speed at higher vehicle speeds; however
you may limit the fan’s maximum lin-
ear speed to 70 mph. We recommend
that the cooling fan have a minimum
opening of 0.2 m2 and a minimum width
of 0.8 m.

(i) Verify the air flow velocity for fan
speeds corresponding to vehicle speeds
of 20 and 40 mph using an instrument
that has an accuracy of +2% of the
measured air flow speed.

(ii) For fans with rectangular outlets,
divide the fan outlet into sections as
shown in Figure 1 of this section. As il-
lustrated by the ‘“+” in the following
figure, measure flow from the center of
each section; do not measure the flow
from the center section.

Figure 1 of § 1066.105—Rectangular fan outlet grid
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(iii) For fans with circular outlets,
divide the fan outlet into 8 equal sec-
tions as shown in Figure 2 of this sec-
tion. As illustrated by the 4+’ in the

following figure, measure flow on the
radial centerline of each section, at a
radius of two-thirds of the fan’s total
radius.
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Figure 2 of § 1066.105—Circular fan outlet grid

(iv) Verify that the uniformity of the
fan’s axial flow is constant across the
discharge area within a tolerance of
+4.0 mph of the vehicle’s speed at fan
speeds corresponding to 20 mph, and
within #8.0 mph at fan speeds cor-
responding to 40 mph. For example, at
a vehicle speed of 20.2 mph, axial flow
at all locations denoted by the “+”
across the discharge nozzle must be be-
tween 16.2 and 24.2 mph. When meas-
uring the axial air flow velocity, use
good engineering judgment to deter-
mine the distance from the nozzle out-
let at each point of the fan outlet grid.
Use these values to calculate a mean
air flow velocity across the discharge
area at each speed setting. The instru-
ment used to verify the air velocity
must have an accuracy of 2% of the
measured air flow velocity.

(v) Use a multi-axis flow meter or an-
other method to verify that the fan’s
air flow perpendicular to the axial air
flow is less than 15% of the axial air
flow, consistent with good engineering
judgment. Demonstrate this by com-
paring the perpendicular air flow veloc-
ity to the mean air flow velocities de-
termined in paragraph (c)(2)(iv) of this
section at vehicle speeds of 20 and 40
mph.

(3) You may use a fixed-speed fan
with a maximum capacity up to 2.50
m3/s for FTP and HFET testing.

(4) You may use a fixed-speed fan
with a maximum capacity up to 7.10
m3/s for US06 and LLA-92 testing.

(5) For SC03 and ACI17 testing, use a
road-speed modulated fan with a min-
imum discharge area that is equal to or
exceeds the vehicle’s frontal inlet area.
We recommend using a fan with a dis-
charge area of 1.7 m2.

(i) Air flow volumes must be propor-
tional to vehicle speed. Select a fan
size that will produce a flow volume of
approximately 45 m3/s at 60 mph. If this
fan is also the only source of test cell
air circulation or if fan operational
mechanics make the 0 mph air flow re-
quirement impractical, air flow of 2
mph or less at 0 mph vehicle speed is
allowed.

(ii) Verify the uniformity of the fan’s
axial flow as described in paragraph
(¢)(2)(iv) of this section, except that
you must measure the axial air flow
velocity 60 cm from the nozzle outlet
at each point of the discharge area
grid.

(iii) Use a multi-axis flow meter or
another method to verify that the fan’s
air flow perpendicular to the axial air
flow is less than 10% of the axial air
flow, consistent with good engineering
judgment. Demonstrate this by com-
paring the perpendicular air flow veloc-
ity to the mean air flow velocities de-
termined in paragraph (c)(2)(iv) of this
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section at vehicle speeds of 20 and 40
mph.

(iv) In addition to the road-speed
modulated fan, we may approve the use
of one or more fixed-speed fans to pro-
vide proper cooling to represent in-use
operation, but only up to a total of 2.50
m3/s for all additional fans.

(d) Allowable cooling fans for vehicles
above 14,000 pounds GVWR. For all test-
ing, use a road-speed modulated fan
system that achieves a linear speed of
cooling air at the blower outlet that is
within #3.0 mph (+1.3 m/s) of the cor-
responding roll speed when vehicle
speeds are between 5 and 30 mph, and
within +10 mph (4.5 m/s) of the cor-
responding roll speed at higher vehicle
speeds. For vehicles above 19,500
pounds GVWR, we recommend that the
cooling fan have a minimum opening of
2.75 m2, a minimum flow rate of 60 m3/
s at a fan speed of 50 mph, and a min-
imum speed profile in the free stream
flow, across the duct, that is +15% of
the target flow rate.

§1066.110 Equipment specifications
for emission sampling systems.

(a) This section specifies equipment
related to emission testing, other than
measurement instruments. This equip-
ment includes dynamometers (de-
scribed further in subpart C of this
part) and various emission-sampling
hardware.

(b) The following equipment speci-
fications apply for testing under this
part:

(1) Connect a vehicle’s exhaust sys-
tem to any dilution stage as follows:

(i) Minimize lengths of laboratory ex-
haust tubing. You may use a total
length of laboratory exhaust tubing up
to 4 m without needing to heat or insu-
late the tubing. However, you may use
a total length of laboratory exhaust
tubing up to 10 m if you insulate and/
or heat the tubing to minimize the
temperature difference between the ex-
haust gas and the whole tubing wall
over the course of the emission test.
The laboratory exhaust tubing starts
at the end of the vehicle’s tailpipe and
ends at the first sample point or the
first dilution point. The laboratory ex-
haust tubing may include flexible sec-
tions, but we recommend that you
limit the amount of flexible tubing to

§1066.110

the extent practicable. For multiple-
tailpipe configurations where the tail-
pipes combine into a single flow path
for emission sampling, the start of the
laboratory exhaust tubing may be
taken at the last joint where the ex-
haust flow first becomes a single, com-
bined flow.

(ii) You may insulate or heat any
laboratory exhaust tubing.

(iii) Use laboratory exhaust tubing
materials that are smooth-walled and
not chemically reactive with exhaust
constituents. (For purposes of this
paragraph (b)(1), nominally smooth spi-
ral-style and accordion-style flexible
tubing are considered to be smooth-
walled.) For measurements involving
PM, tubing materials must also be
electrically conductive. Stainless steel
is an acceptable material for any test-
ing. You may use short sections of non-
conductive flexible tubing to connect a
PM sampling system to the vehicle’s
tailpipe; use good engineering judg-
ment to limit the amount of non-
conductive surface area exposed to the
vehicle’s exhaust.

(iv) We recommend that you use lab-
oratory exhaust tubing that has either
a wall thickness of less than 2 mm or is
air gap-insulated to minimize tempera-
ture differences between the wall and
the exhaust.

(v) You must seal your system to the
extent necessary to ensure that any re-
maining leaks do not affect your abil-
ity to demonstrate compliance with
the applicable standards. We rec-
ommend that you seal all known leaks.

(vi) Electrically ground the entire ex-
haust system, with the exception of
nonconductive flexible tubing, as al-
lowed under paragraph (b)(1)(iii) of this
section.

(vii) For vehicles with multiple tail-
pipes, route the exhaust into a single
flow. To ensure mixing of the multiple
exhaust streams before emission sam-
pling, we recommend a minimum Rey-
nolds number, Re num: of 4000 for the
combined exhaust stream, where
Rerum: ig based on the inside diame-
ter of the combined flow at the first
sampling point. You may configure the
exhaust system with turbulence gen-
erators, such as orifice plates or fins,
to achieve good mixing; this may be
necessary for good mixing if Re nwm:
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